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Description
FIELD
[0001] The present invention relates to a composite

fluid conduit assembly configured for connection to a fur-
ther fluid conduit such as a conventional steel pipe for
use, in particular though not exclusively, in the oil and
gas industry.

BACKGROUND

[0002] Composite fluid conduits offer several advan-
tages over conventional fluid conduits such as steel
pipes. Forexample, composite fluid conduits are capable
of withstanding greater strains than steel pipes of com-
parable dimensions. Composite fluid conduits are also
lighter than steel pipes of comparable dimensions.
[0003] Composite fluid conduits also have other desir-
able properties as described in the Applicant’s co-pend-
ing EP 2 909 623 A2 (UK patent application no.
1218956.9), EP 3 193 169 A1 (UK patent application
no.1218953.6), GB 2 511 045 A (UK patent application
no.1302969.9) and WO 2015 001323 A1 (UK patent ap-
plication no.1311755.1). A composite fluid conduit may
permit greater transmission of different types of energy
compared with a wall of a steel pipe. The wall of a com-
posite fluid conduit may permit greater transmission of
electromagnetic energy such as a radio frequency (RF)
electromagnetic energy or gamma radiation compared
with a wall of a steel pipe. The wall of a composite fluid
conduit may permit greater transmission of acoustic en-
ergy compared with a wall of a steel pipe.

[0004] It may be desirable to connect a composite fluid
conduit to a conventional fluid conduit such as a steel
pipe. For example, in the oil and gas industry, it may be
desirable or necessary to form a connection between a
composite fluid conduit and a steel pipe which is capable
of withstanding pressure differentials of up to 1034 Bar
(15,000 PSI) between a fluid flow path defined internally
of the connection and an environment external to the
connection.

[0005] WO 2014/064437 A2 discloses a fluid sensor
connected by means of aflange on either side to a section
of pipe. Compression between the flanged section com-
prising the fluid sensor, on the one hand, and the flanged
pipe, ends on the other, is achieved by means of tie
bars/rods.

SUMMARY

[0006] According to a first aspect of the presentinven-
tion there is provided a composite fluid conduit assembly
comprising:

a fluid conduit having a wall defining a fluid flow path,
the wall comprising an inner region and an outer re-
gion, the outer region comprising a composite ma-
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terial having one or more reinforcing elements em-
bedded within a matrix material and the inner region
comprising a material which is substantially devoid
of reinforcing elements, wherein the inner region of
the wall defines a first sealing surface around the
fluid flow path at one end of the fluid conduit;

an interface member located at the end of the fluid
conduit, the interface member being substantially
devoid of reinforcing elements, the interface member
defining an aperture in fluid flow communication with
the fluid flow path and the interface member defining
a second sealing surface;

a seal arrangementlocated around the fluid flow path
between the fluid conduit and the interface member;
and

a compression arrangement which forces the inter-
face member and the fluid conduit towards one an-
other so that the seal arrangement forms a seal
around the fluid flow path between the first and sec-
ond sealing surfaces, wherein the compression ar-
rangement comprises a tubular member which se-
cures the interface member relative thereto and per-
mits the end of the fluid conduit to be forced towards
the interface member.

The matrix material of the outer region of the wall of the
fluid conduit and the material of the inner region of the
wall of the fluid conduit may comprise the same material.
The matrix material of the outer region of the wall of the
fluid conduit may be continuous with the material of the
inner region of the wall of the fluid conduit.

[0007] The interface member may comprise or be
formed from a metal.

[0008] The interface member may comprise or be
formed from steel.

[0009] The interface member may be configured for
connection to a further fluid conduit.

[0010] The interface member may be configured for
connection to a further fluid conduit such as a pipe. The
pipe may, for example, be of a standard construction or
configuration used in the oil and gas industry. The pipe
may, for example, comprise steel. The interface member
may serve as an adapter for connection of the composite
fluid conduit into a conventional pipeline such as a con-
ventional steel pipeline for the transport of fluids.
[0011] The composite fluid conduit assembly may pro-
vide a sealed fluid flow path which benefits from the ad-
vantages of using a composite fluid conduit whilst also
being connectable to a conventional fluid conduit such
as a conventional steel pipe.

[0012] The interface member may comprise a flange.
[0013] The interface member may define a plurality of
holes arranged around the aperture, each hole config-
ured to receive at least a portion of a corresponding fas-
tener for securing the interface member to a further fluid
conduit. The plurality holes may be configured to match
or correspond with a plurality of holes formed through an
interface member such as a flange of the further fluid



3 EP 3 289 268 B1 4

conduit.

[0014] The interface member may comprise a hub
which is configured to be secured to a further fluid conduit
using a clamp. The further fluid conduit may comprise a
further hub for this purpose.

[0015] The composite fluid conduit assembly may be
configured for the transport of fluids in a downhole and/or
a subsea environment.

[0016] The fluid conduit may be configured to with-
stand a pressure differential between the fluid flow path
and an environment external to the fluid conduit of up to
345 Bar (5,000 PSI), of up to 689 Bar (10,000 PSI) or of
up to 1034 Bar (15,000 PSI).

[0017] The composite fluid conduit assembly may be
configured to provide pressure integrity between the fluid
conduit and the interface member. The composite fluid
conduit assembly may be configured to provide pressure
integrity between the fluid conduit and the interface mem-
ber for pressure differentials between the fluid flow path
and an environment external to the fluid conduit assem-
bly of up to 345 Bar (5,000 PSI), of up to 689 Bar (10,000
PSI) or of up to 1034 Bar (15,000 PSI).

[0018] The first sealing surface may be defined by a
profile formed on an end of the inner region of the wall
of the fluid conduit.

[0019] The second sealing surface may be defined by
the interface member.

[0020] The second sealing surface may be defined by
a recess formed in an end of the interface member dis-
posed towards the end of the fluid conduit.

[0021] The seal arrangement may be provided by di-
rect sealing engagement between the first and second
sealing surfaces.

[0022] Forming a seal between a first sealing surface
which is defined by a material which is substantially de-
void of reinforcing elements and a second sealing surface
which is also defined by a material which is substantially
devoid of reinforcing elements may provide improved
sealing performance compared with a seal formed be-
tween afirstand second sealing surfaces wherein at least
one of the first and second sealing surfaces is defined
by a composite material.

[0023] The seal arrangement may comprise a seal
member located between the end of the fluid conduit and
the interface member. The seal member may be sub-
stantially devoid of reinforcing elements. The seal mem-
ber may extend around the fluid flow path.

[0024] Thesealmember may define athird sealing sur-
face in direct sealing engagement with the first sealing
surface. The seal member may define a fourth sealing
surface in direct sealing engagement with the second
sealing surface.

[0025] The seal member may comprise a rib.

[0026] At least one of the interface member and the
fluid conduit may define a recess for receiving the rib of
the seal member, the recess extending around the fluid
flow path.

[0027] The interface member may define the recess
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on a radially inner surface thereof.

[0028] The fluid conduitand the interface member may
be configured so that an axial dimension of the recess is
reduced on movement of the interface member and the
fluid conduit towards one another.

[0029] The inner region of the wall of the fluid conduit
may comprise a flared end portion which defines the seal-
ing surface on a radially inner surface thereof. The seal
member may comprise a first lip which defines the third
surface on a radially outer surface thereof. The first lip
of the seal member may be received within the flared end
portion of the inner region of the wall of the fluid conduit
so that the first sealing surface and the third sealing sur-
face are sealingly engaged. The first lip of the seal mem-
ber may extend axially inwardly from the rib.

[0030] Atleasta portion of the aperture of the interface
member may be flared towards the fluid conduit so as to
define the second sealing surface on an inner surface of
the aperture. The seal member may comprise a second
lip which defines the fourth sealing surface on a radially
outer surface thereof. The second lip of the seal member
may be received within the flared portion of the aperture
of the interface member so that the fourth sealing surface
and the second sealing surface are sealingly engaged.
The second lip of the seal member may extend axially
outwardly from the rib.

[0031] An inner diameter of the seal member may be
greater than or equal to an inner diameter of the fluid
conduit. Such a seal member may avoid any obstruction
of the fluid flow path by the seal member.

[0032] An inner diameter of the seal member may be
greater than or equal to an inner diameter of the aperture
defined by the interface member. Such a seal member
may avoid any obstruction of the fluid flow path by the
seal member.

[0033] The seal member may be generally annular.
[0034] The interface member may comprise a flange
portion and an annular portion which extends axially from
the flange portion.

[0035] The annular portion of the interface member
may define an outer surface which is tapered for engage-
ment with the first sealing surface.

[0036] The seal member may be accommodated with-
in an annular recess defined by the outer surface of the
annular portion of the interface member.

[0037] The seal member may comprise the same ma-
trix material as the inner and outer regions of the wall of
the fluid conduit.

[0038] The seal member may comprise an elastomeric
material.

[0039] The seal member may comprise rubber.
[0040] The compression arrangement comprises a tu-

bular member which secures the interface member rel-
ative thereto and permits the end of the fluid conduit and
the interface member to be forced together.

[0041] The composite fluid conduit assembly may
comprise a further interface member located at the op-
posite end of the fluid conduit to the interface member,
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the further interface member defining a further aperture
in fluid flow communication with the fluid flow path.
[0042] The further interface member may be identical
to the interface member.

[0043] The compression arrangement may be config-
ured to urge the interface member and the further inter-
face member towards one another so as to compress
the fluid conduit between the interface member and the
furtherinterface member. The compression arrangement
may be used to compress the fluid conduit for the provi-
sion of a compressive pre-load on the fluid conduit. Such
a compressive pre-load may allow the fluid conduit to
withstand higher operational tensile loads.

[0044] The composite fluid conduit assembly may
comprise a further seal member located at the opposite
end of the fluid conduit to the seal member, the further
seal member defining a further aperture in fluid flow com-
munication with the fluid flow path.

[0045] The further sealmember may be identical to the
seal member.

[0046] The compression arrangement may be used to
energise the seal member and the further seal member
simultaneously.

[0047] The compression arrangement comprises a tu-
bular member which connects the interface member and
the further interface member for compression of the fluid
conduit therebetween.

[0048] The wall of the fluid conduit may comprise a
material which is configured for the transmission there-
through of at least one of electromagnetic energy, gam-
ma radiation, X-rays and acoustic energy.

[0049] The inner region of the wall of the fluid conduit
may comprise a material which is configured for the trans-
mission therethrough of at least one of electromagnetic
energy, gamma radiation, X-rays and acoustic energy.
[0050] The material which is configured for the trans-
mission therethrough of at least one of electromagnetic
energy, gamma radiation, X-rays and acoustic energy
may comprise at least one of a thermoplastic material, a
thermoset material, a polyaryl ether ketone, a polyaryl
ketone, a polyether ketone (PEK), a polyether ether ke-
tone (PEEK), a polycarbonate, polyvinyl chloride (PVC),
a polyamide, polyamide 11 (PA11), polyvinylidene fluo-
ride, polyvinylidene difluoride (PVDF), polyphenylene
sulphide (PPS), polyethylenimines (PEI), polyoxymeth-
ylene (POM), acetal, a resin, a polymeric resin, and an
epoxy resin.

[0051] The inner region of the wall of the fluid conduit
may be formed from a chemically inert material. The use
of such a material may avoid or at least partially reduce
any corrosion of the inner region of the wall of the fluid
conduit that might otherwise occur.

[0052] The inner region of the wall of the fluid conduit
may be formed from a material which is impermeable to
any fluids which are to be transported through the fluid
flow path, for example hydrocarbon fluids and/or water.
[0053] The inner region of the wall of the fluid conduit
may define an inner surface which is smooth. A smooth
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inner surface may reduce the build-up of any deposits
such as wax, hydrates, or the like in the fluid flow path.
[0054] The inner region of the wall of the fluid conduit
may be formed solely from the matrix material.

[0055] The composite structure of the outer region of
the wall of the fluid conduit may provide the fluid conduit
with sufficient structural strength to withstand any pres-
sure differentials between the fluid flow path and an en-
vironment external to the fluid conduit assembly.

[0056] The composite fluid conduit assembly may
comprise a cavity member configured so as to provide
confinement for an electromagnetic field.

[0057] The cavity member may comprise a metal.
[0058] The cavity member may comprise one or more
reinforcing elements embedded within a matrix material.
[0059] Each of the one or more reinforcing elements
of the cavity member may be electrically conductive.
[0060] Each of the one or more reinforcing elements
of the cavity member may comprise a carbon fibre.
[0061] The matrix material of the cavity member, the
matrix material of the outer region of the wall of the fluid
conduit and the material of the inner region of the wall of
the fluid conduit may all comprise the same material.
[0062] The cavity member may be located externally
of, or may be at least partially embedded or at least par-
tially enclosed in, the wall of the fluid conduit.

[0063] The cavity member may be defined by the outer
region of the wall of the fluid conduit.

[0064] The outer region of the wall of the fluid conduit
may comprise a material which is configured for the trans-
mission therethrough of at least one of electromagnetic
energy, gamma radiation, X-rays and acoustic energy.
[0065] The one or more reinforcing elements of the
composite material of the outer region of the wall of the
fluid conduit may be electrically non-conductive.

[0066] The one or more reinforcing elements of the
composite material of the outer region of the wall of the
fluid conduit may comprise at least one of polymeric fi-
bres, aramid fibres, non-polymeric fibres, basalt fibres,
glass fibres and E-glass fibres.

[0067] The fluid conduit may comprise a cavity filler
member, at least part of which is located between the
inner region of the wall of the fluid conduit and the cavity
member.

[0068] The cavity filler member may comprise a mate-
rial which is configured so as to permit transmission
therethrough of at least one of electromagnetic energy,
gamma radiation, X-rays and acoustic energy.

[0069] The cavity filer member may comprise the
same material as the inner region of the wall of the fluid
conduit.

[0070] The cavity filler member may comprise the
same material as the matrix material of the outer region
of the wall of the fluid conduit.

[0071] The material of the cavity member may be con-
tinuous with the material of the inner region of the wall
of the fluid conduit.

[0072] The material of the cavity member may be con-
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tinuous with the matrix material of the outer region of the
wall of the fluid conduit.

[0073] The composite fluid conduit assembly may
comprise a component.

[0074] The component may be configured for coupling
energy to and/or from the fluid flow path.

[0075] The component may comprise an antenna for
coupling an electrical signal to and/or from an electro-
magnetic field which extends at least partially into the
fluid flow path.

[0076] The component may comprise an antenna.
[0077] The component may comprise at least one of a
source, a detector, a sensor and/or a transducer for the
generation and/or detection of atleast one of electromag-
netic energy, gamma radiation, X-rays, acoustic energy
and strain.

[0078] The component may be at least partially em-
bedded or at least partially enclosed in the wall of the
fluid conduit.

[0079] The component may be embedded or enclosed
in the wall of the fluid conduit. This may avoid any re-
quirement for the component to extend into the fluid flow
path. This may ensure that the pressure integrity of the
fluid flow path is not compromised by the component.
This may also avoid obstructing the fluid flow path. This
may avoid the accumulation of any particulates, debris
or the like that may otherwise occur if the component
were to extend into the fluid flow path. Such an arrange-
ment of the component may also allow pigging of the fluid
flow path.

[0080] The component may be located externally of
the wall of the fluid conduit.

[0081] The component may be attached to the fluid
conduit.

[0082] The component may be mounted on an outer
surface of the fluid conduit.

[0083] The matrix material may comprise a polymer
material.

[0084] The matrix material may comprise at least one
of a thermoplastic material, a thermoset material, a pol-
yaryl ether ketone, a polyaryl ketone, a polyether ketone
(PEK), a polyether ether ketone (PEEK), a polycar-
bonate, polyvinyl chloride (PVC), a polyamide, polya-
mide 11 (PA11), polyvinylidene fluoride, polyvinylidene
difluoride (PVDF), polyphenylene sulphide (PPS), poly-
ethylenimines (PEIl), polyoxymethylene (POM), acetal, a
resin, a polymeric resin, and an epoxy resin.

[0085] According to an embodiment there is provided
a pipeline comprising a composite fluid conduit assembly
and a length of pipe connected to either end of the com-
posite fluid conduit assembly, the composite fluid conduit
assembly comprising:

a fluid conduit having a wall defining a fluid flow path,
the wall comprising an inner region and an outer re-
gion, the outer region comprising a composite ma-
terial having one or more reinforcing elements em-
bedded within a matrix material and the inner region
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comprising a material which is substantially devoid
of reinforcing elements, wherein the inner region of
the wall defines a first sealing surface around the
fluid flow path at one end of the fluid conduit;

an interface member located at the end of the fluid
conduit, the interface member being substantially
devoid of reinforcing elements, the interface member
defining an aperture in fluid flow communication with
the fluid flow path and the interface member defining
a second sealing surface;

a seal arrangementlocated around the fluid flow path
between the fluid conduit and the interface member;
and

a compression arrangement which forces the inter-
face member and the fluid conduit towards one an-
other so that the seal arrangement forms a seal
around the fluid flow path between the first and sec-
ond sealing surfaces.

[0086] According to a further aspect of the present in-
vention there is provided a method for manufacturing a
composite fluid conduit assembly, comprising:

providing a fluid conduit having a wall defining a fluid
flow path, the wall comprising an inner region and
an outer region, the outer region comprising a com-
posite material having one or more reinforcing ele-
ments embedded within a matrix material and the
inner region comprising a material which is substan-
tially devoid of reinforcing elements, wherein the in-
ner region of the wall defines a first sealing surface
around the fluid flow path at one end of the fluid con-
duit;

locating an interface member at one end of the fluid
conduit, such that an aperture defined by the inter-
face member is in fluid flow communication with the
fluid flow path, the interface member being substan-
tially devoid of reinforcing elements;

locating a seal arrangement around the fluid flow
path between the fluid conduit and the interface
member; and

forcing the interface member and the fluid conduit
towards one another so that the seal arrangement
forms a seal around the fluid flow path between the
first and second sealing surfaces, wherein the com-
pression arrangement comprises a tubular member
which secures the interface member relative thereto
and permits the end of the fluid conduit to be forced
towards the interface member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0087] The present invention will now be described by
way of non-limiting example only with reference to the
following figures of which:

Figure 1 is a schematic of a pipeline including a first
composite fluid conduit assembly;
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Figure 2 is a schematic perspective view of the first
composite fluid conduit assembly of Figure
1;

Figure 3 is a longitudinal cross-section of the first
composite fluid conduit assembly of Fig-
ures 1 and 2;

Figure 4 is a longitudinal cross-section of an end
portion of a second composite fluid conduit
assembly;

Figure 5A  is a longitudinal cross-section of an end
portion of a third composite fluid conduit as-
sembly;

Figure 5B s a detail view of Figure 5A in the vicinity
of a seal member;

Figure 6 is a longitudinal cross-section of an end
portion of a fourth composite fluid conduit
assembly;

Figure 7 is alongitudinal cross-section of a fifth com-
posite fluid conduit assembly in accord-
ance with the present invention; and
Figure 8 is a longitudinal cross-section of a sixth
composite fluid conduit assembly.

DETAILED DESCRIPTION OF THE DRAWINGS

[0088] Referring initially to Figure 1 there is shown a
pipeline generally designated 2 comprising lengths of
conventional steel pipe 4 and a composite fluid conduit
assembly 6 located therebetween. In use, the pipeline 2
may be located in arelatively harsh external environment
10 such as a downhole environment or a subsea envi-
ronment. Depending on the application, the pipeline 2
may be subjected to pressure differentials of up to 1034
Bar (15,000 PSI) and temperatures ranging from several
tens of degrees below zero degrees Celsius to a few
hundred degrees Celsius. As indicated by the arrows 12
in Figure 1, the pipeline 2 may be used for the transfer
of fluids such as hydrocarbon fluids and/or water.

[0089] The fluid conduit assembly 6 comprises a fluid
conduit 20, and an interface member in the form of a steel
flange 22 located at either end of the fluid conduit 20.
The fluid conduit assembly 6 further comprises a com-
pression arrangement in the form of steel tie rods 24
which connect the steel flanges 22 and which may be
used to compress the fluid conduit 20 between the steel
flanges 22, although tie rods, such as steel tie rods 24
do not form part of the invention. Each of the steel pipes
4 comprises a steel flange 26 which is connected to a
corresponding steel flange 22 of the fluid conduit assem-
bly 6 using conventional fasteners (not shown). In use,
the tie rods 24, which do not form part of the invention,
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may be used to compress the fluid conduit 20 for the
provision of a compressive pre-load on the fluid conduit
20. Such a compressive pre-load may allow the fluid con-
duit 20 to withstand higher operational tensile loads.
[0090] Figures2 and 3 show the fluid conduit assembly
6 in more detail. One skilled in the art will appreciate that
although the fluid conduit assembly 6 described with ref-
erence to Figures 2 and 3 is configured as a fluid sensor
assembly for sensing properties of any fluid present with
the fluid conduit assembly 6, the features and advantag-
es associated with the structure of the fluid sensor as-
sembly 6 would apply regardless of whether the fluid con-
duit assembly 6 was configured as a fluid sensor assem-
bly or not. Although not shown explicitly in Figures 2 and
3, it should be understood that the steel tie rods 24, which
do not form part of the invention, have threaded end por-
tions which are engaged by nuts (not shown) and that
the nuts are tightened to connect the steel tie rods 24 to
the steel flanges 22 and to force the steel flanges 22
towards one another. Each steel flange 22 further defines
an aperture 28 and a plurality of threaded holes 29 ar-
ranged around the aperture 28. In use, the steel flanges
22 of the fluid conduit assembly 6 are connected to the
steel flanges 26 of the steel pipes 4 using conventional
fasteners such as bolts (not shown) which extend through
the steel flanges 26 of the steel pipes 4 and threadingly
engage the threaded holes 29.

[0091] As shown in Figures 2 and 3, the fluid conduit
20 defines a fluid flow path 30 therethrough. The fluid
conduit 20 comprises awall 32 comprising aradially inner
polyether ether ketone (PEEK) region 34 and a radially
outer composite region 36 formed from one or more glass
fibres embedded within a PEEK matrix.

The fluid conduit 20 further comprises an electrically non-
conductive PEEK cavity fillermember 40 located external
to the wall 32. The fluid conduit 20 comprises an electri-
cally conductive cavity member 42 located external to,
and either end of, the cavity filler member 40. The cavity
member 42 comprises one or more carbon fibres
embedded within a PEEK matrix. The cavity member 42
is formed around the fluid conduit 20. As shownin Figures
2 and 3, the cavity member 42 comprises axial end or
cuff regions 44 and a radially outer region 46. The carbon
fibres of the cuff regions 44 are arranged substantially
circumferentially, whereas the carbon fibres of the radi-
ally outer region 46 of the cavity member 42 are arranged
at different angles relative to a longitudinal axis of the
fluid conduit assembly 6. For example, carbon fibres in
different layers of the radially outer region 46 of the cavity
member 42 may be arranged at alternating angles rela-
tive to the longitudinal axis of the fluid conduit assembly
6 such as alternating positive and negative angles rela-
tive to the longitudinal axis of the fluid conduitassembly 6.
[0092] The fluid conduit assembly 6 further comprises
afirstinsulated electrical cable 50 accommodated within
a channel which extends through a wall of the cavity
member 42 and through a wall of the cavity filler member
40 to a position within the wall 32 of the fluid conduit 20.
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Although not shown explicitly in Figure 2, it should be
understood that the first electrical cable 50 comprises an
inner electrical conductor surrounded by an outer elec-
trically insulating coating. The outer electrically insulating
coating of the first electrical cable 50 is stripped at a distal
end 52 of the first electrical cable 50 so as to expose the
inner electrical conductor and thereby create a monopole
antenna within the wall 32 of the fluid conduit 20. It should
be understood that a potting compound may be used so
as to seal any gaps between the cable 50 and at least
one of the cavity member 42, the cavity filler member 40
and the wall 32 of the fluid conduit 20 to thereby prevent
the ingress of any fluids along the channel which accom-
modates the first insulated electrical cable 50. Embed-
ding the distal end 52 of the electrical cable 50 within the
wall 32 of the fluid conduit 20 avoids any requirement for
the electrical cable 50 to extend into the fluid flow path
30. The fluid conduit assembly 6 further comprises a sec-
ond insulated electrical cable 54 which is electrically con-
nected at one end to the electrically conductive cavity
member 42.

[0093] The fluid conduit assembly 6 further comprises
two annular PEEK seal members 60 located at opposite
ends of the fluid conduit 20, each seal member 60 being
located between one end of the fluid conduit 20 and the
corresponding steel flange 22. Each seal member 60
maintains the pressure integrity of the fluid flow path 30
between the fluid conduit 20 and the adjacent steel flange
22 as will be described in more detail below. As shown
in Figure 3, each seal member 60 comprises a radially
extending rib 62, an axially inner lip 64 extending gener-
ally axially inwardly from the rib 62 and an axially outer
lip 66 extending generally axially outwardly from the rib
62.

[0094] The radially inner PEEK region 34 of the wall
32 of the fluid conduit 20 comprises an axial end portion
70 at either end. Each axial end portion 70 is flared to-
wards the corresponding steel flange 22. As shown in
more detail in Figure 3, each flared axial portion 70 of
the radially inner PEEK region 34 of the wall 32 of the
fluid conduit 20 defines a radially inner first sealing sur-
face 72.

[0095] The aperture 28 of each steel flange 22 defines
an axial portion 80 which is flared towards the fluid con-
duit 22. The flared axial portion 80 of the aperture 28 of
each steel flange 22 defines a second sealing surface
82. Each steel flange 22 also defines an annular recess
84 defined on a radially inner surface thereof for accom-
modating therib 62 of the corresponding seal member 60.
[0096] A radially outer surface of the axially inner lip
64 of the seal member 60 defines a third sealing surface
74 which is complementary in shape to the first sealing
surface 72 defined by the flared axial portion 70 of the
radially inner PEEK region 34 of the wall 32 of the fluid
conduit 20. A radially outer surface of the axially outer lip
66 of the seal member 60 defines a fourth sealing surface
76 which is complementary to the second sealing surface
82 defined by the flared axial portion 80 of the aperture
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28 of the steel flange 22.

[0097] In use, the steel flanges 22 are forced towards
one another using the tie rods 24, which do not form part
of the invention, as described above, so as to compress
the rib 62 of each seal member 60 within the annular
recess 84 between the corresponding steel flange 22 and
the corresponding end of the fluid conduit 20. Each PEEK
seal member 60 is sufficiently resilient that the rib 62 of
the seal member 60 sealingly engages the annular re-
cess 84, the first sealing surface 72 sealingly engages
the third sealing surface 74, and the fourth sealing sur-
face 76 sealingly engages the second sealing surface
82. Such an arrangement provides a PEEK-on-PEEK
sealing interface between the first and third sealing sur-
faces 72, 74 and a PEEK-on-metal sealing interface be-
tween the fourth and second sealing surfaces 76, 82.
Both of these sealing interfaces have an improved seal-
ing performance relative to a sealing interface which
comprises at least one composite material. The inner di-
ameter of the seal members 60 is comparable to the inner
diameter of the fluid flow path 30 defined by the wall 32
of the fluid conduit 20. As such, the seal members 60 do
not obstruct the flow of fluid through the fluid flow path
30. Moreover, the use of PEEK for the seal members 60
and the radially inner region 34 of the wall 32 of the fluid
conduit 20 provides a relatively smooth, chemically inert
and impermeable

surface which is generally resistant to the build-up of de-
posits such as wax, hydrates and the like.

[0098] In use, a radio frequency (RF) electrical signal
is applied via the cables 50, 54 and is coupled via the
antenna at the distal end 52 of the first electrical cable
50 and via the electrically conductive cavity member 42
to a cavity 56 defined by the electrically conductive cavity
member 42 so as to establish a RF electromagnetic field
within the cavity 56. The orientation of the carbon fibres
within the radially outer region 46 of the cavity member
42 serves to confine the electromagnetic field within the
cavity 56. The circumferential orientation of the carbon
fibres within the cuff regions 44 of the cavity member 42
also serves to selectively suppress the propagation of
specific electromagnetic modes out of the cavity 56 along
the adjacent steel pipes 4 so as to reduce the loss of
electromagnetic energy from the cavity 56. The frequen-
cy response of the fluid conduit assembly 6 is measured
by transmitting RF electrical signals along the cables 50,
54 and measuring the spectrum of electrical signals re-
flected back along the cables 50, 54. The composition
and/or flow rate of any fluid present in the fluid flow path
30 are determined from resonant features present in the
measured frequency spectra of the reflected electrical
signals.

[0099] Anend portion of a second fluid conduit assem-
bly 106 is shown in Figure 4. It should be understood that
the only portion of the second fluid conduit assembly 106
shown in Figure 4, is the radially inner portion of the sec-
ond fluid conduit assembly 106 in the vicinity of a steel
flange 122 located at one end of a fluid conduit 120. The
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second fluid conduit assembly 106 shares many like fea-
tures with the first fluid conduit assembly 6 shown in Fig-
ures 2 and 3. As such, features of the second fluid conduit
assembly 106 of Figure 4 have reference numerals which
are equal to the reference numerals of like features of
the first fluid conduit assembly 6 shown in Figures 2 and
3 incremented by "100".

[0100] Asshownin Figure 4, the fluid conduit 120 com-
prises an electrically non-conductive wall generally des-
ignated 132 which defines a fluid flow path 130 there-
through. The wall 132 comprises a radially inner poly-
ether ether ketone (PEEK) region 134 defining the fluid
flow path 130 and a composite radially outer region 136
formed from one or more glass fibres embedded within
a PEEK matrix. The fluid conduit 120 comprises an elec-
trically conductive cavity member 142 located externally
of the wall 132.

[0101] The fluid conduitassembly 106 further compris-
es two annular PEEK seal members 160 located at op-
posite ends of the fluid conduit 120, each seal member
160 being located between one end of the fluid conduit
120 and the corresponding steel flange 122. Each seal
member 160 maintains the pressure integrity of the fluid
flow path 130 between the fluid conduit 120 and the ad-
jacent steel flange 122 as will be described in more detail
below. As shown in Figure 4, each seal member 160
comprises a radially extending rib 162, an axially inner
lip 164 extending generally axially inwardly from the rib
162, and an axially outer lip 166 extending generally ax-
ially outwardly from the rib 162.

[0102] Unlike theinner PEEK region 34 of the fluid con-
duit 20 of Figures 2 and 3, the inner PEEK region 134
does not include flared axial end portions. Instead, the
inner surface of the inner PEEK region 134 is machined
to form a first sealing surface 172 at each end of the fluid
conduit 120, each sealing surface 172 being flared to-
wards the corresponding steel flange 122.

[0103] The aperture 128 of each steel flange 122 de-
fines a second sealing surface 182 which is flared to-
wards the corresponding end of the fluid conduit 120.
Each steelflange 122 also defines an annular recess 184
defined on a radially inner surface thereof for accommo-
dating the rib 162 of the corresponding seal member 160.
[0104] An outer surface of the axially inner lip 164 of
the seal member 160 defines a third sealing surface 174
which is complementary in shape to the first sealing sur-
face 172. An outer surface of the axially outer lip 166 of
the seal member 160 defines a fourth sealing surface
176 which is complementary in shape to the second seal-
ing surface 182.

[0105] Inuse, the steel flanges 122 are forced towards
one another so as to compress the rib 162 of each seal
member 160 within the annular recess 184 between the
corresponding steel flange 122 and the corresponding
end of the fluid conduit 120. The rib 162 of the seal mem-
ber 160 sealingly engages the annular recess 184, the
firstsealing surface 172, sealingly engages the third seal-
ing surface 174, and the fourth sealing surface 176 seal-
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ingly engages the second sealing surface 182.

[0106] An end portion of a third fluid conduit assembly
206 for use inthe pipeline 2 of Figure 1 is shown in Figures
5A and 5B. It should be understood that the only portion
of the third fluid conduit assembly 206 shown in Figure
5A, is the end portion of the third fluid conduit assembly
206 in the vicinity of an interface member 290 located at
one end of a fluid conduit 220. The third fluid conduit
assembly 206 shares many like features with the first
fluid conduit assembly 6 shown in Figures 2 and 3. As
such, features of the third fluid conduit assembly 206 of
Figures 5A and 5B have reference numerals which are
equal to the reference numerals of like features of the
first fluid conduit assembly 6 shown in Figures 2 and 3
incremented by "200".

[0107] As shown in Figure 5A, the fluid conduit 220 of
the third fluid conduit assembly 206 defines a fluid flow
path 230 therethrough. The fluid conduit 220 comprises
an electrically non-conductive wall generally designated
232. The wall 232 defines the fluid flow path 230. The
wall232 comprises a radially inner polyether ether ketone
(PEEK) region 234 defining the fluid flow path 230 and
a composite radially outer region 236 formed from one
or more glass fibres embedded within a PEEK matrix.
The radially inner PEEK region 234 of the fluid conduit
220 is flared so as to define a flared inner sealing surface
268.

[0108] The fluid conduit 220 further comprises an elec-
trically conductive cavity member 242 comprising an
electrically conductive composite material which in-
cludes one or more carbon fibre reinforcing elements em-
bedded within a PEEK matrix material. As shown in Fig-
ure 5A, the cavity member 242 comprises axial end or
cuff regions 244 and a radially outer region 246. The car-
bon fibres of the cuff regions 244 are arranged substan-
tially circumferentially, whereas the carbon fibres of the
radially outer region 246 of the cavity member 242 are
arranged at different angles relative to a longitudinal axis
of the fluid conduit assembly 206. For example, carbon
fibres in different layers of the radially outer region 246
of the cavity member 242 may be arranged at alternating
angles relative to the longitudinal axis of the fluid conduit
assembly 206 such as alternating positive and negative
angles relative to the longitudinal axis of the fluid conduit
assembly 206.

[0109] The interface member 290 comprises a steel
flange 222 and an annular steel projection 291 extending
axially inwardly from the steel flange 222. The annular
steel projection 291 defines a radially outer surface 282
which tapers in diameter in an axially inward direction
towards the sealing surface 272 defined by the radially
inner surface of the inner PEEK region 234 of the fluid
conduit 220. The interface member 290 defines an ap-
erture 228 therethrough which is aligned with the fluid
flow path 230 defined by the fluid conduit 220. As shown
in Figure 5B, the tapered outer surface 282 of the annular
steel projection 291 defines an annular recess 284. The
third fluid conduit assembly 206 further comprises an
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elastomeric O-ring seal 260 which is partially accommo-
dated within the annular recess 284.

[0110] It should be understood that the third fluid con-
duit assembly 206 further comprises a further interface
member (not shown) which is identical to the interface
member 290 but which is located at an opposite end of
the fluid conduit 220 and is

oriented so that the annular steel projection 291 of the
interface member 290 and the annular steel projection
of the further interface member are directed towards one
another. The third fluid conduit assembly 206 further
comprises a further elastomeric O-ring seal (not shown)
which is identical to the O-ring seal 260 and which is
accommodated in a further annular recess (not shown)
which is identical to the annular recess 284 defined in a
tapered diameter of the further interface member (not
shown). The interface members are connected by tie
rods (not shown) like the tie rods 24 discussed in con-
nection with the first fluid conduit assembly 6 of Figures
2 and 3, although tie rods do not form part of the invention.
[0111] In use, the interface members 290 are urged
towards one another using the tie rods (not shown), which
do not form part of the invention, so as to compress the
elastomeric O-ring seals 260 in the corresponding annu-
lar recesses 284 so as to provide a seal at either end of
the composite fluid conduit 220 between each interface
member 290 and the corresponding end of the composite
fluid conduit 220. A seal may also be provided directly
between the sealing surface 272 defined by the radially
inner surface of the inner PEEK region 234 of the fluid
conduit 220 and the tapered radially outer surface 282
defined by the annular steel projection 291.

[0112] In a variant of the third fluid conduit assembly
206 (not shown), the annular recesses 284 and the O-
ring seals 260 may be omitted altogether. In such a var-
iant, a seal is formed directly between the sealing surface
272 defined by the radially inner surface of the inner
PEEK region 234 of the fluid conduit 220 and the tapered
radially outer surface 282 defined by the annular steel
projection 291.

[0113] Anend portion of afourth fluid conduitassembly
306 is shown in Figure 6. It should be understood that
the only portion of the fourth fluid conduit assembly 306
shown in Figure 6, is the radially inner portion of the fourth
fluid conduit assembly 306 in the vicinity of a steel flange
322 located at one end of a fluid conduit 320. The fourth
fluid conduit assembly 306 shares many like features with
the first fluid conduit assembly 6 shown in Figures 2 and
3. As such, features of the fourth fluid conduit assembly
306 of Figure 6 have reference numerals which are equal
to the reference numerals of like features of the fluid con-
duit assembly 6 shown in Figures 2 and 3 incremented
by "300".

As shown in Figure 6, the fluid conduit 320 comprises an
electrically non-conductive wall generally designated
332 which defines a fluid flow path 330 therethrough. The
wall 332 comprises aradially inner polyether ether ketone
(PEEK) region 334 defining the fluid flow path 330 and
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a composite radially outer region 336 formed from one
or more glass fibres embedded within a PEEK matrix.
The fluid

conduit 320 comprises an electrically conductive cavity
member 342 located externally of the wall 332.

[0114] The fourth fluid conduit assembly 306 also com-
prises a steel flange 322 at either end of the fluid conduit
320. However, unlike the inner PEEK region 34 of the
fluid conduit 20 of Figures 2 and 3, the inner PEEK region
334 does not include flared axial end portions. Instead,
an end of the inner PEEK region 334 is machined to form
a first sealing surface in the form of an end profile 372
which is configured for sealing engagement with a com-
plementary second sealing surface in the form of an an-
nular recess 382 defined on an axially inner surface of
the corresponding steel flange 322.

[0115] Inuse, the steel flanges 322 are forced towards
one another so as to compress the fluid conduit 320 be-
tween the steel flanges 322 so that the end profile 372
at each end of the inner PEEK region 334 and the cor-
responding annular recess 382 defined by the corre-
sponding steel flange 322 are sealingly engaged. As
such, use of the fourth fluid conduit assembly 306 elim-
inates any requirement for a separate sealing member.
[0116] Figure 7 illustrates a fifth fluid conduit assembly
406 in accordance with the present invention. The fifth
fluid conduit assembly 406 shares many like features with
the fourth fluid conduit assembly 306 described with ref-
erence to Figure 6. As such, features of the fifth fluid
conduit assembly 406 of Figure 7 have reference numer-
als which are equal to the reference numerals of like fea-
tures of the fluid conduit assembly 306 incremented by
"100".

[0117] AsshowninFigure 7, the fluid conduit 420 com-
prises an electrically non-conductive wall generally des-
ignated 432 which defines a fluid flow path 430 there-
through. The wall 432 comprises a radially inner poly-
ether ether ketone (PEEK) region 434 defining the fluid
flow path 430 and a composite radially outer region 436
formed from one or more glass fibres embedded within
a PEEK matrix. The fluid conduit 420 comprises an elec-
trically non-conductive PEEK cavity filler member 440
located externally of the wall 432 and an electrically con-
ductive cavity member 442 located externally of the cav-
ity filler member 440.

[0118] The fifth fluid conduit assembly 406 also com-
prises a steel flange 422 at either end of the fluid conduit
420. Like the fourth fluid conduit assembly 306, an end
of the inner PEEK region 434 of the fluid conduit 420 of
the fifth fluid conduit assembly 406 is machined to form
a first sealing surface in the form of an end profile 472
which is configured for sealing engagement with a com-
plementary second sealing surface in the form of an an-
nular recess 482 defined on an axially inner surface of
the corresponding steel flange 422.

[0119] However, unlike the fourth fluid conduit assem-
bly 306, each steel flange 422 defines a screw thread on
a radially outer surface thereof. Moreover, the fifth fluid
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conduit assembly 406 comprises a compression ar-
rangement in the form of a tubular member 494 which
defines internal screw threaded portions 496 at either
end. Thefifth fluid conduit assembly 406 further compris-
es a lock ring 498 which defines a screw thread on a
radially outer surface thereof.

[0120] In use, a first steel flange 422 threadingly en-
gages a screw threaded portion 496 at one end of the
tubular member 494. The fluid conduit 420 is inserted
into the tubular member 494 and the second steel flange
422 threadingly engages the screw threaded portion 496
at the opposite end of the tubular member 494 thereby
compressing the fluid conduit 420 between the steel
flanges 422 such that the end profile 472 at each end of
the inner PEEK region 434 sealingly engages the corre-
sponding annular recess 482 defined by the correspond-
ing steel flange 422. The lock ring 498 threadingly en-
gages the screw threaded portion 496 at the opposite
end of the tubular member 494 so as to lock the steel
flanges 422 in place either end of the fluid conduit 420.
[0121] Anend portion of a sixth fluid conduit assembly
506 is shown in Figure 8. It should be understood that
the only portion of the sixth fluid conduit assembly 506
shown in Figure 8, is the radially inner portion of the sixth
fluid conduit assembly 506 in the vicinity of a steel flange
522 located at one end of a fluid conduit 520. The sixth
fluid conduit assembly 506 shares many like features with
the first fluid conduit assembly 6 shown in Figures 2 and
3. As such, features of the sixth fluid conduit assembly
506 of Figure 8 have reference numerals which are equal
to the reference numerals of like features of the fluid con-
duit assembly 6 shown in Figures 2 and 3 incremented
by "500".

[0122] Asshownin Figure 8, the fluid conduit 520 com-
prises a radially inner polyether ether ketone (PEEK) re-
gion 534 defining the fluid flow path 530 and a radially
outer PEEK region 536. The outer PEEK region 536 may
be formed in situ on or around the inner PEEK region
534. The outer PEEK region 536 may, for example, be
formed by applying or wrapping one or more pre-formed
PEEK tapes around the inner PEEK region 534 and, op-
tionally, the outer PEEK region 536 may be machined to
provide a desired shape or profile. Alternatively, the inner
PEEK region 534 may be provided as a PEEK sleeve
and the outer PEEK region 536 may be provided as one
or more separately formed PEEK cavity filler members
which are asssembled over the PEEK sleeve. The fluid
conduit 520 further comprises an electrically conductive
cavity

member 542 located external to, and either end of, the
outer PEEK region 536. The cavity member 542 com-
prises one or more carbon fibres embedded within a
PEEK matrix. The cavity member 542 is formed around
the fluid conduit 520. As shown in Figure 8, the cavity
member 542 comprises axial end or cuff regions 544 and
a radially outer region 546. The carbon fibres of the cuff
regions 544 are arranged substantially circumferentially,
whereas the carbon fibres of the radially outer region 546
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of the cavity member 542 are arranged at different angles
relative to alongitudinal axis of the fluid conduit assembly
506. For example, carbon fibres in different layers of the
radially outer region 546 of the cavity member 542 may
be arranged at alternating angles relative to the longitu-
dinal axis of the fluid conduit assembly 506 such as al-
ternating positive and negative angles relative to the lon-
gitudinal axis of the fluid conduit assembly 506.

[0123] The sixth fluid conduit assembly 506 also com-
prises a steel flange 522 at either end of the fluid conduit
520. An end of the inner PEEK region 534 is machined
to form a first sealing surface 572 having an axially out-
wardly tapered end profile which is configured for sealing
engagement with a complementary second sealing sur-
face 582 defined on an axially inner surface of the cor-
responding steel flange 522.

[0124] Inuse, the steel flanges 522 are forced towards
one another so as to compress the fluid conduit 520 be-
tween the steel flanges 522 so that the first and second
sealing surfaces 572, 582 at each end of the inner PEEK
region 534 are sealingly engaged. As such, use of the
sixth fluid conduit assembly 506 eliminates any require-
ment for a separate sealing member. It should be under-
stood that compression of the fluid conduit 520 between
the steel flanges 522 may be accomplished using a an
arrangement of tie rods (not shown), which do not form
part of the invention, like the arrangement of tie rods 24
shown in Figures 2 and 3. Additionally or alternatively,
compression of the fluid conduit 520 between the steel
flanges 522 may be accomplished using a compression
arrangement in the form of an outer tubular member (not
shown) which defines female threaded end portions (not
shown) at either end like the female threaded end por-
tions 496 of the outer tubular member 494 of Figure 7.
Each steel flange 522 may comprise a male thread
formed on an outer surface thereof for threading engage-
ment with the female threaded end portions of the outer
tubular for compression of the fluid conduit 520 between
the steel flanges 522. A lock ring (not shown) may also
be provided like the lock ring 498 of Figure 7 so as to
lock the steel flanges 522 in place either end of the fluid
conduit 520.

[0125] One skilled in the art will appreciate that various
modifications may be made to the fluid conduit assem-
blies described above without departing from the scope
of the present invention. For example, although the fluid
conduit assembly 6 described above with reference to
Figures 1 to 7 is an RF fluid sensor, it should be under-
stood that the fluid conduit assembly 6 may not neces-
sarily be a fluid sensor, but may comprise a composite
fluid conduit having metal interface components and an-
nular seals at either end without a RF antenna of any kind.
[0126] The fluid conduit assembly may comprise one
or more further components. For example, the fluid con-
duit assembly may comprise one or more gamma radi-
ation sources and/or one or more gamma radiation de-
tectors. The fluid conduit assembly may comprise one or
more acoustic transducers. It should be understood that,
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in such an arrangement, the one or more further compo-
nents may be located externally of, or may be at least
partially embedded or at least partially enclosed within,
a wall of the fluid conduit so as to avoid any requirement
for the one or more components or any associated ca-
bling to extend into a fluid flow path defined by the fluid
conduit.

[0127] The wall of the fluid conduit may comprise a
polymer material of any kind. For example, the wall may
comprise at least one of a thermoplastic material, a ther-
moset material, a polyaryl ether ketone, a polyaryl ke-
tone, a polyether ketone (PEK), a polyether ether ketone
(PEEK), a polycarbonate, polyvinyl chloride (PVC), a
polyamide, polyamide 11 (PA11), polyvinylidene fluoride,
polyvinylidene difluoride (PVDF), polyphenylene sul-
phide (PPS), polyethylenimines (PEI), polyoxymethyl-
ene (POM), acetal, a resin, a polymeric resin, and an
epoxy resin.

[0128] The wall may comprise one or more reinforcing
elements. For example, the wall may comprise at least
one of polymeric fibres, aramid fibres, non-polymeric fi-
bres, basalt fibres, glass fibres and E-glass fibres.
[0129] Rather than comprising a cavity member which
is additional to the composite outer region of the wall of
the fluid conduit, the outer region of the wall of the fluid
conduit may define the cavity member.

[0130] The cavity member may be formed separately
from the fluid conduit and then assembled or fitted on or
around the fluid conduit.

[0131] The cavity member may comprise an electrical-
ly conductive composite material which includes one or
more electrically insulating reinforcing elements embed-
ded within an electrically conductive matrix material.
[0132] The cavity member may comprise an electrical-
ly conductive composite material which includes one or
more electrically conductive reinforcing elements em-
bedded within an electrically insulating matrix material.
Each reinforcing element may comprise a fibre, strand,
particle, nanotube or the like.

[0133] The one or more reinforcing elements of the
cavity member may comprise carbon fibres.

[0134] The cavity member may comprise a matrix ma-
terial which is continuous with a matrix material of the
wall of the fluid conduit.

The cavity member may comprise a metal such as cop-
per, steel, aluminium and/or the like.

Claims
1. A composite fluid conduit assembly (6) comprising:

a fluid conduit (20) having a wall (32) defining a
fluid flow path (30), the wall comprising an inner
region (34) and an outer region (36), the outer
region (36) comprising a composite material
having one or more reinforcing elements em-
bedded within a matrix material and the inner
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region (34) comprising a material which is sub-
stantially devoid of reinforcing elements, where-
in the inner region (34) of the wall (32) defines
a first sealing surface (72) around the fluid flow
path at one end of the fluid conduit;

an interface member (22) located at the end of
the fluid conduit (20), the interface member (22)
being substantially devoid of reinforcing ele-
ments, the interface member (22) defining an
aperture (28) in fluid flow communication with
the fluid flow path and the interface member (22)
defining a second sealing surface (82);

a seal arrangement located around the fluid flow
path between the fluid conduit (20) and the in-
terface member (22); and

a compression arrangement which forces the inter-
face member (22) and the fluid conduit (20) towards
one another so that the seal arrangement forms a
seal around the fluid flow path (30) between the first
and second sealing surfaces (72, 82) wherein the
compression arrangement comprises a tubular
member (494) which secures the interface member
(22) relative thereto and permits the end of the fluid
conduit (20) to be forced towards the interface mem-
ber (22).

The composite fluid conduit assembly (6) according
to claim 1, wherein the matrix material of the outer
region (36) of the wall (32) of the fluid conduit (20)
and the material of the inner region (34) of the wall
(32) of the fluid conduit (20) comprise the same ma-
terial.

The composite fluid conduit assembly (6) according
to any preceding claim, wherein the first sealing sur-
face (72) is defined by a profile formed on an end of
the inner region (34) of the wall (32) of the fluid con-
duit (20).

The composite fluid conduit assembly (6) according
to any preceding claim, wherein the second sealing
surface (82) is defined by arecess (84) formed in an
end of the interface member (22) disposed towards
the end of the fluid conduit (20).

The composite fluid conduit assembly (6) according
to any preceding claim, wherein the seal arrange-
ment is provided by direct sealing engagement be-
tween the first and second sealing surfaces (72, 82).

The composite fluid conduit assembly (6) according
to any one of claims 1to 4, wherein the seal arrange-
ment comprises a seal member (60) located be-
tween the end of the fluid conduit (20) and the inter-
face member (22), wherein the seal member (60) is
substantially devoid of reinforcing elements and the
seal member (60) defines a third sealing surface (74)



10.

1.

12.

13.

21 EP 3 289 268 B1

in direct sealing engagement with the first sealing
surface (72) and afourth sealing surface (76) in direct
sealing engagement with the second sealing surface
(82).

The composite fluid conduit assembly (6) according
to claim 6, wherein the inner region (34) of the wall
(32) of the fluid conduit (20) comprises a flared end
portion which defines the first sealing surface (72)
on aradially inner surface thereof and the seal mem-
ber (60) comprises a first lip (64) which defines the
third sealing (74) surface on a radially outer surface
thereof, and wherein the first lip of the seal member
(60) is received within the flared end portion of the
inner region (34) of the wall (32) of the fluid conduit
(20) so that the first and second sealing surfaces
(72, 82) are sealingly engaged.

The composite fluid conduit assembly (6) according
to claim 7, wherein at least a portion of the aperture
(28) of the interface member (22) is flared towards
the fluid conduit so as to define the second sealing
surface (82) on a radially inner surface of the aper-
ture (28), and the seal member (60) comprises a
second lip (66) which defines the fourth sealing (76)
surface on a radially outer surface thereof, and
wherein the second lip (66) of the seal member (60)
is received within the flared portion of the aperture
(28) of the interface member (22) so that the second
sealing surface (82) and the fourth sealing surface
(76) are sealingly engaged.

The composite fluid conduit assembly (6) according
to any one of claims 6 to 8, wherein the seal member
(60) comprises a rib (62) and at least one of the in-
terface member (22) and the fluid conduit (20) de-
fines a recess (84) for receiving the rib (62), the re-
cess (84) extending around the fluid flow path (30).

The composite fluid conduit assembly (6) according
to claim 9, wherein the interface member (22) defines
the recess (84) on a radially inner surface thereof.

The composite fluid conduit assembly (6) according
to claim 9 or 10, wherein the fluid conduit (20) and
the interface member a (22) re configured so that an
axial dimension of the recess (84) is reduced on
movement of the interface member (22) and the fluid
conduit (20) towards one another.

The composite fluid conduit assembly (6) according
to any one of claims 6 to 11, wherein an inner diam-
eter of the seal member (60) is greater than or equal
to an inner diameter of the fluid conduit (20).

The composite fluid conduit assembly (6) according
to any of claims 6 to 12, wherein an inner diameter
of the seal member (60) is greater than or equal to
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14.

15.

16.

17.

18.

19.

20.

21.

22

an inner diameter of the aperture (28) defined by the
interface member (22).

The composite fluid conduit assembly (6) according
to any of claims 6 to 13, wherein the seal member
(60) is generally annular.

The composite fluid conduit assembly (6) according
to claim 6, wherein the interface member (22) com-
prises a flange portion and an annular portion which
extends axially from the flange portion.

The composite fluid conduit assembly (6) according
to claim 15, wherein the inner region (34) of the wall
(32) of the fluid conduit (20) comprises a flared end
portion which defines the first sealing surface (72)
on an inner surface thereof and the annular portion
of the metallic interface member (22) defines an out-
er surface which is tapered for engagement with the
first sealing surface (72).

The composite fluid conduit assembly (6) according
to claim 16, wherein the seal member (60) is accom-
modated within an annular recess defined by the out-
er surface of the annular portion of the interface
member (22).

The composite fluid conduit assembly (6) according
to any preceding claim, comprising:

a further interface member located at the oppo-
site end of the fluid conduit (20) to the interface
member (22), the further interface member de-
fining a further aperture in fluid flow communi-
cation with the fluid flow path (30);

wherein the compression arrangement is con-
figured to urge the interface member (22) and
the further interface member towards one an-
other so as to compress the fluid conduit (20)
between the interface member (22) and the fur-
ther interface member.

The composite fluid conduit assembly (6) according
to claim 18, wherein the compression arrangement
comprises a tubular member which connects the in-
terface member and the further interface member
for compression of the fluid conduit therebetween.

The composite fluid conduit assembly (6) according
to any preceding claim, comprising a cavity member
(42) configured so as to provide confinement for an
electromagnetic field.

The composite fluid conduit assembly (6) according
to claim 20, wherein the cavity member (42) com-
prises one or more reinforcing elements embedded
within a matrix material, wherein each of the one or
more reinforcing elements of the cavity member are
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electrically conductive.

The composite fluid conduit assembly (6) according
to claim 21, wherein each of the one or more rein-
forcing elements of the cavity member comprise a
carbon fibre.

The composite fluid conduit assembly (6) according
to claim 21 or 22, wherein the matrix material of the
cavity member (42), the matrix material of the outer
region (36) of the wall of the fluid conduit (20) and
the material of the inner region (34) of the wall of the
fluid conduit (20) all comprise the same material.

The composite fluid conduit assembly (6) according
to any preceding claim, comprising a component,
wherein the component is configured to couple an
electrical signal to and/or from an electromagnetic
field which extends at least partially into the fluid flow
path (30).

The composite fluid conduit assembly (6) according
to claim 24, wherein the component comprises an
antenna.

The composite fluid conduit assembly (6) according
to claim 24 or 25, wherein the component comprises
at least one of a source, a detector, a sensor and/or
a transducer for the generation and/or detection of
at least one of electromagnetic energy, gamma ra-
diation, X-rays, acoustic energy, and strain.

The composite fluid conduit assembly (6) according
to any preceding claim, wherein the matrix material
comprises at least one of a thermoplastic material,
a thermoset material, a polyaryl ether ketone, a pol-
yaryl ketone, a polyether ketone (PEK), a polyether
ether ketone (PEEK), a polycarbonate, polyvinyl
chloride (PVC), a polyamide, polyamide 11 (PA11),
polyvinylidene fluoride, polyvinylidene difluoride
(PVDF), polyphenylene sulphide (PPS), polyethyl-
enimines (PEIl), polyoxymethylene (POM), acetal, a
resin, a polymeric resin, and an epoxy resin.

A method for manufacturing a composite fluid con-
duit assembly, comprising:

providing a fluid conduit having a wall defining
a fluid flow path, the wall comprising an inner
region and an outer region, the outer region
comprising a composite material having one or
more reinforcing elements embedded within a
matrix material and the inner region comprising
a material which is substantially devoid of rein-
forcing elements, wherein the inner region of the
wall defines a first sealing surface around the
fluid flow path at one end of the fluid conduit;

locating an interface member at one end of the
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fluid conduit such that an aperture defined by
the interface member is in fluid flow communi-
cation with the fluid flow path, the interface mem-
ber being substantially devoid of reinforcing el-
ements;

locating aseal arrangement around the fluid flow
path between the fluid conduit and the interface
member; and

forcing the interface member and the fluid conduit
towards one another so that the seal arrangement
forms a seal around the fluid flow path between the
first and second sealing surfaces wherein the com-
pression arrangement comprises a tubular member
which secures the interface member relative thereto
and permits the end of the fluid conduit to be forced
towards the interface member.

Patentanspriiche

Fluidverbundleitungsanordnung (6), umfassend:

eine Fluidleitung (20) mit einer Wand (32), die
einen Fluidflusspfad (30) definiert, wobei die
Wand eine innere Region (34) und eine duliere
Region (36) umfasst, wobei die d&uRere Region
(36) ein Verbundmaterial mit einem oder meh-
reren Verstarkungselementen umfasst, diein ei-
nem Matrixmaterial eingebettet sind, und wobei
die innere Region (34) ein Material umfasst, das
im Wesentlichen frei von Verstarkungselemen-
ten ist, wobei die innere Region (34) der Wand
(32) eine erste Dichtflache (72) um den Fluid-
flusspfad herum an einem Ende der Fluidleitung
definiert;

ein Schnittstellenelement (22), das sich am En-
de der Fluidleitung (20) befindet, wobei das
Schnittstellenelement (22) im Wesentlichen frei
von Verstarkungselementen ist, wobei das
Schnittstellenelement (22) einen Durchlass (28)
in Fluidflusskommunikation mit dem Fluidfluss-
pfad definiert, und das Schnittstellenelement
(22) eine zweite Dichtflache (82) definiert;

eine Dichtungsanordnung, die um den Fluid-
flusspfad herum zwischen der Fluidleitung (20)
und dem Schnittstellenelement (22) angeordnet
ist; und

eine Kompressionsanordnung, die das Schnittstel-
lenelement (22) und die Fluidleitung (20) zueinander
drickt, so dass die Dichtungsanordnung zwischen
der ersten und der zweiten Dichtflache (72, 82) eine
Dichtung um den Fluidflusspfad (30) herum bildet,
wobei die Kompressionsanordnung ein rohrférmi-
ges Element (494) umfasst, welches das Schnittstel-
lenelement (22) relativ dazu sichert und zulasst,
dass das Ende der Fluidleitung (20) in Richtung des



25
Schnittstellenelements (22) gedriickt wird.

Fluidverbundleitungsanordnung (6) nach Anspruch
1, wobei das Matrixmaterial der duf3eren Region (36)
der Wand (32) der Fluidleitung (20) und das Material
der inneren Region (34) der Wand (32) der Fluidlei-
tung (20) dasselbe Material umfassen.

Fluidverbundleitungsanordnung (6) nach einem der
vorhergehenden Anspriiche, wobei die erste Dicht-
flache (72) durch ein Profil definiertist, das auf einem
Ende der inneren Region (34) der Wand (32) der
Fluidleitung (20) gebildet ist.

Fluidverbundleitungsanordnung (6) nach einem der
vorhergehenden Anspriiche, wobei die zweite Dicht-
flache (82) durch eine Aussparung (84) definiert ist,
die in einem Ende des Schnittstellenelements (22)
gebildet ist, das in Richtung des Endes der Fluidlei-
tung (20) vorgesehen ist.

Fluidverbundleitungsanordnung (6) nach einem der
vorhergehenden Anspriiche, wobei die Dichtungsa-
nordnung durch direkten dichtenden Eingriff zwi-
schen der ersten und der zweiten Dichtflache (72,
82) bereitgestellt wird.

Fluidverbundleitungsanordnung (6) nach einem der
Anspriiche 1 bis 4, wobei die Dichtungsanordnung
ein Dichtungselement (60) umfasst, das zwischen
dem Ende der Fluidleitung (20) und dem Schnittstel-
lenelement (22) angeordnet ist, wobei das Dich-
tungselement (60) im Wesentlichen frei von Verstar-
kungselementen ist und das Dichtungselement (60)
eine dritte Dichtflache (74) in direktem dichtenden
Eingriff mit der ersten Dichtflache (72) und einer vier-
ten Dichtflache (76) in direktem dichtenden Eingriff
mit der zweiten Dichtflache (82) definiert.

Fluidverbundleitungsanordnung (6) nach Anspruch
6, wobei die innere Region (34) der Wand (32) der
Fluidleitung (20) einen aufgeweiteten Endabschnitt
umfasst, der die erste Dichtflache (72) auf seiner ra-
dialen Innenflache definiert, und das Dichtungsele-
ment (60) eine erste Lippe (64) umfasst, welche die
dritte Dichtflache (74) aufihrer radialen AuRenflache
definiert, und wobei die erste Lippe des Dichtungs-
elements (60) innerhalb des aufgeweiteten En-
dabschnitts der inneren Region (34) der Wand (32)
der dritten Leitung (20) aufgenommen wird, so dass
die erste und die zweite Dichtflache (72, 82) in dich-
tendem Eingriff sind.

Fluidverbundleitungsanordnung (6) nach Anspruch
7, wobei mindestens ein Abschnitt des Durchlasses
(28) des Schnittstellenelements (22) in Richtung der
Fluidleitung aufgeweitet ist, um so die zweite Dicht-
flache (82) auf einerradialen Innenflache des Durch-
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lasses (28) zu definieren, und das Dichtungselement
(60) eine zweite Lippe (66) umfasst, welche die vierte
Dichtflache (76) auf ihrer radialen AuRenflache de-
finiert, und wobei die zweite Lippe (66) des Dich-
tungselements (60) in dem aufgeweiteten Abschnitt
des Durchlasses (28) des Schnittstellenelements
(22) aufgenommen wird, so dass die zweite Dicht-
flache (82) und die vierte Dichtflache (76) dichtend
in Eingriff sind.

Fluidverbundleitungsanordnung (6) nach einem der
Anspriiche 6 bis 8, wobei das Dichtungselement (60)
eine Rippe (62) umfasst, und mindestens eines von
dem Schnittstellenelement (22) und der Fluidleitung
(20) eine Aussparung (84) zur Aufnahme der Rippe
(62) definiert, wobei sich die Aussparung (84) um
den Fluidflusspfad (30) herum erstreckt.

Fluidverbundleitungsanordnung (6) nach Anspruch
9, wobei das Schnittstellenelement (22) die Ausspa-
rung (84) auf seiner radialen Innenflache definiert.

Fluidverbundleitungsanordnung (6) nach Anspruch
9 oder 10, wobei die Fluidleitung (20) und das
Schnittstellenelement (22) so ausgestaltet sind,
dass eine axiale Abmessung der Aussparung (84)
bei Bewegung des Schnittstellenelements (22) und
der Fluidleitung (20) zueinander reduziert wird.

Fluidverbundleitungsanordnung (6) nach einem der
Anspriiche 6 bis 11, wobei ein Innendurchmesser
des Dichtungselements (60) gréRer als oder gleich
einem Innendurchmesser der Fluidleitung (20) ist.

Fluidverbundleitungsanordnung (6) nach einem der
Anspriiche 6 bis 12, wobei ein Innendurchmesser
des Dichtungselements (60) gréRer als oder gleich
einem Innendurchmesser des Durchlasses (28) ist,
der durch das Schnittstellenelement (22) definiert
wird.

Fluidverbundleitungsanordnung (6) nach einem der
Anspriiche 6 bis 13, wobei das Dichtungselement
(60) allgemein kranzférmig ist.

Fluidverbundleitungsanordnung (6) nach Anspruch
6, wobei das Schnittstellenelement (22) einen Flan-
schabschnitt und einen kranzférmigen Abschnittum-
fasst, der sich axial von dem Flanschabschnitt er-
streckt.

Fluidverbundleitungsanordnung (6) nach Anspruch
15, wobei die innere Region (34) der Wand (32) der
Fluidleitung (20) einen aufgeweiteten Endabschnitt
umfasst, der die erste Dichtflache (72) auf seiner In-
nenflache definiert, und wobei der kranzférmige Ab-
schnitt des metallischen Schnittstellenelements (22)
eine AuBenflache definiert, die sich zum Eingriff mit
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der ersten Dichtflache (72) verjiingt.

Fluidverbundleitungsanordnung (6) nach Anspruch
16, wobei das Dichtungselement (60) innerhalb ei-
ner kranzférmigen Aussparung untergebracht ist,
die durch die AuBRenflache des kranzférmigen Ab-
schnitts des Schnittstellenelements (22) definiert
wird.

Fluidverbundleitungsanordnung (6) nach einem der
vorhergehenden Anspriiche, umfassend:

ein weiteres Schnittstellenelement, das an dem
Ende der Fluidleitung (20) angeordnet ist, das
dem Schnittstellenelement (22) gegeniber
liegt, wobei das weitere Schnittstellenelement
einen weiteren Durchlass in Fluidflusskommu-
nikation mit dem Fluidflusspfad (30) definiert;
wobei die Kompressionsanordnung ausgestal-
tet ist, um das Schnittstellenelement (22) und
das weitere Schnittstellenelement aufeinander
zu zu driicken, um so die Fluidleitung (20) zwi-
schen dem Schnittstellenelement (22) und dem
weiteren Schnittstellenelement zu komprimie-
ren.

Fluidverbundleitungsanordnung (6) nach Anspruch
18, wobei die Kompressionsanordnung ein rohrfor-
miges Element umfasst, welches das Schnittstellen-
element und das weitere Schnittstellenelement ver-
bindet, um die Fluidleitung dazwischen zu kompri-
mieren.

Fluidverbundleitungsanordnung (6) nach einem der
vorhergehenden Anspriiche, umfassend ein Hohl-
raumelement (42), das ausgestaltet ist, um rdumli-
che Begrenzung eines elektromagnetischen Feldes
bereitzustellen.

Fluidverbundleitungsanordnung (6) nach Anspruch
20, wobei das Hohlraumelement (42) ein oder meh-
rere Verstarkungselemente umfasst, die in einem
Matrixmaterial eingebettet sind, wobei jedes des ei-
nen oder der mehreren Verstarkungselemente des
Hohlraumelements elektrisch leitfahig ist.

Fluidverbundleitungsanordnung (6) nach Anspruch
21, wobei jedes des einen oder der mehreren Ver-
starkungselemente des Hohlraumelements Kohle-
faser umfasst.

Fluidverbundleitungsanordnung (6) nach Anspruch
21 oder 22, wobei das Matrixmaterial des Hohlrau-
melements (42), das Matrixmaterial der dulReren Re-
gion (36) der Wand der Fluidleitung (20) und das
Material der inneren Region (34) der Wand der Flu-
idleitung (20) alle dasselbe Material umfassen.
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Fluidverbundleitungsanordnung (6) nach einem der
vorhergehenden Anspriiche, umfassend eine Kom-
ponente, wobei die Komponente ausgestaltet ist, um
ein elektrisches Signal in ein elektromagnetisches
Feld hinein und/oder aus diesem heraus zu koppeln,
welches sich mindestens teilweise in den Fluidfluss-
pfad (30) hinein erstreckt.

Fluidverbundleitungsanordnung (6) nach Anspruch
24, wobei die Komponente eine Antenne umfasst.

Fluidverbundleitungsanordnung (6) nach Anspruch
24 oder 25, wobei die Komponente mindestens eins
von einer Quelle, einem Detektor, einem Sensor
und/oder einem Messwertgeber zur Erzeugung
und/oder Detektierung von mindestens einer von
elektromagnetischer Energie, gamma-Strahlung,
Réntgenstrahlung, akustischer Energie und For-
manderung umfasst.

Fluidverbundleitungsanordnung (6) nach einem der
vorhergehenden Anspriiche, wobei das Matrixmat-
erialmindestens eines von einemthermoplastischen
Material, einem duroplastischen Material, einem Po-
lyaryletherketon, einem Polyarylketon, einem Poly-
etherketon (PEK), einem Polyetheretherketon
(PEEK), einem Polycarbonat, Polyvinylchlorid
(PVC), einem Polyamid, Polyamid 11 (PA11), Poly-
vinylidenfluorid, Polyvinylidendifluorid (PVDF), Po-
lyphenylensulfid (PPS), Polyethyleniminen (PEI),
Polyoxymethylen (POM), Acetal, einem Harz, einem
Polymerharz und einem Epoxyharz umfasst.

Verfahren zum Fertigen einer Fluidverbundleitungs-
anordnung, umfassend:

Bereitstellen einer Fluidleitung mit einer Wand,
die einen Fluidflusspfad definiert, wobei die
Wand eine innere Region und eine dullere Re-
gion umfasst, wobei die &uRere Region ein Ver-
bundmaterial mit einem oder mehreren Verstar-
kungselementen umfasst, die in einem Matrix-
material eingebettet sind, und wobei die innere
Region ein Material umfasst, das im Wesentli-
chen frei von Verstarkungselementen ist, wobei
die innere Region der Wand eine erste Dichtfla-
che um den Fluidflusspfad herum an einem En-
de der Fluidleitung definiert;

Anordnen eines Schnittstellenelements an ei-
nem Ende derFluidleitung derart, dass ein durch
das Schnittstellenelement definierter Durchlass
in Fluidflusskommunikation mit dem Fluidfluss-
pfad ist, wobei das Schnittstellenelement im
Wesentlichen frei von Verstarkungselementen
ist;

Anordnen einer Dichtungsanordnung um den
Fluidflusspfad herum zwischen der Fluidleitung
und dem Schnittstellenelement; und
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Driicken des Schnittstellenelement und der Flu-
idleitung zueinander, so dass die Dichtungsan-
ordnung zwischen der ersten und der zweiten
Dichtflache eine Dichtung um den Fluidfluss-
pfad herum bildet, wobei die Kompressionsan-
ordnung ein rohrférmiges Element umfasst, wel-
ches das Schnittstellenelement relativ dazu si-
chert und zulasst, dass das Ende der Fluidlei-
tung in Richtung des Schnittstellenelements ge-
drickt wird.

Revendications

Ensemble de conduite de fluide composite (6)
comprenant :

une conduite de fluide (20) ayant une paroi (32)
définissant une trajectoire d’écoulement de flui-
de (30), la paroi comprenant une région interne
(34) etunerégion externe (36), larégion externe
(36) comprenant un matériau composite ayant
un ou plusieurs éléments de renfort incorporés
alintérieur d’'un matériau de matrice etlarégion
interne (34) comprenant un matériau qui est
sensiblement dépourvu d’éléments de renfort,
danslequellarégion interne (34) de la paroi (32)
définit une premiére surface d’étanchéité (72)
autour de la trajectoire d’écoulement de fluide a
une extrémité de la conduite de fluide ;

un élément d’interface (22) situé al'extrémité de
la conduite de fluide (20), I'élément d’'interface
(22) étant sensiblement dépourvu d’éléments
de renfort, I'élément d’interface (22) définissant
une ouverture (28) en communication d’écoule-
ment de fluide avec la trajectoire d’écoulement
de fluide et I'élément d’interface (22) définissant
une deuxieme surface d’étanchéité (82) ;

un agencement de joint d’étanchéité situé
autour de la trajectoire d’écoulement de fluide
entre la conduite de fluide (20) et I'élément d’in-
terface (22) ; et

un agencement de compression qui force I'élément
d’interface (22) et la conduite de fluide (20) I'un vers
l'autre de sorte que 'agencement de jointd’étanchéi-
té forme un joint d’étanchéité autour de la trajectoire
d’écoulement de fluide (30) entre les premiére et
deuxiéme surfaces d’étanchéité (72, 82), dans le-
quel 'agencement de compression comprend un
élément tubulaire (494) quifixe I'élément d’interface
(22) par rapport a celui-ci et permet a I'extrémité de
la conduite de fluide (20) d’étre forcée vers I'élément
d’interface (22).

Ensemble de conduite de fluide composite (6) selon
la revendication 1, dans lequel le matériau de matri-
ce de la région externe (36) de la paroi (32) de la
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conduite de fluide (20) et le matériau de la région
interne (34) de la paroi (32) de la conduite de fluide
(20) comprennent le méme matériau.

Ensemble de conduite de fluide composite (6) selon
I'une des revendications précédentes, dans lequel
la premiére surface d’étanchéité (72) est définie par
un profil formé sur une extrémité de la région interne
(34) de la paroi (32) de la conduite de fluide (20).

Ensemble de conduite de fluide composite (6) selon
I'une des revendications précédentes, dans lequel
la deuxieme surface d’étanchéité (82) est définie par
un évidement (84) formé dans une extrémité de I'élé-
ment d’interface (22) placé vers I'extrémité de la con-
duite de fluide (20).

Ensemble de conduite de fluide composite (6) selon
I'une des revendications précédentes, dans lequel
I'agencement de joint d’étanchéité est fourni par une
mise en prise d’étanchéité directe entre les premiére
et deuxieme surfaces d’étanchéité (72, 82).

Ensemble de conduite de fluide composite (6) selon
I'une quelconque des revendications 1 a 4, dans le-
quel 'agencement de joint d’étanchéité comprend
un élément de jointd’étanchéité (60) situé entre I'ex-
trémité de la conduite de fluide (20) et I'élément d’in-
terface (22) dans lequel I'élément de jointd’étanchéi-
té (60) est sensiblement dépourvu d’éléments de
renfort et 'élément de joint d’étanchéité (60) définit
une troisiéme surface d’étanchéité (74) en mise en
prise d’étanchéité directe avec la premiére surface
d’étanchéité (72) et une quatrieme surface d’étan-
chéité (76) en mise en prise d’étanchéité directe
avec la deuxieme surface d’étanchéité (82).

Ensemble de conduite de fluide composite (6) selon
la revendication 6, dans lequel la région interne (34)
de la paroi (32) de la conduite de fluide (20) com-
prend une partie d’extrémité évasée qui définitla pre-
miere surface d’étanchéité (72) sur une surface ra-
dialement interne de celle-ci et I'élément de joint
d’étanchéité (60) comprend une premiére lévre (64)
qui définit la troisieme surface d’étanchéité (74) sur
une surface radialement externe de celle-ci, et dans
lequel la premiere Iévre de I'élément de joint d’étan-
chéité (60) estregue a l'intérieur de la partie d’extré-
mité évasée de larégion interne (34) de la paroi (32)
de la conduite de fluide (20) de sorte que les pre-
miere et deuxiéme surfaces d’étanchéité (72, 82)
sont mises en prise de maniére étanche.

Ensemble de conduite de fluide composite (6) selon
la revendication 7, dans lequel au moins une partie
de l'ouverture (28) de I'élément d’interface (22) est
évasée vers laconduite de fluide de maniére a définir
la deuxiéme surface d’étanchéité (82) sur une sur-
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face radialement interne de I'ouverture (28), et I'élé-
ment de joint d’étanchéité (60) comprend une se-
conde lévre (66) qui définit la quatriéme surface
d’étanchéité (76) sur une surface radialement exter-
ne de celle-ci, et dans lequel la seconde lévre (66)
de I'élément de joint d’étanchéité (60) est regue a
l'intérieur de la partie évasée de I'ouverture (28) de
I'élément d’interface (22) de sorte que la deuxiéme
surface d’étanchéité (82) et la quatriéme surface
d’étanchéité (76) sont mises en prise de maniére
étanche.

Ensemble de conduite de fluide composite (6) selon
'une quelconque des revendications 6 a 8, dans le-
quel I'élément de joint d’étanchéité (60) comprend
une nervure (62) et au moins un parmil'’élément d’in-
terface (22) et la conduite de fluide (20) définit un
évidement (84) pour recevoir la nervure (62), I'évi-
dement (84) s’étendant autour de la trajectoire
d’écoulement de fluide (30).

Ensemble de conduite de fluide composite (6) selon
la revendication 9, dans lequel I'élément d’interface
(22) définit I'évidement (84) sur une surface radiale-
ment interne de celui-ci.

Ensemble de conduite de fluide composite (6) selon
la revendication 9 ou 10, dans lequel la conduite de
fluide (20) et I'élément d’interface (22) sont congus
de sorte qu’une dimension axiale de I'évidement (84)
est réduite sur un mouvement de I'élément d’inter-
face (22) et de la conduite de fluide (20) l'un vers
l'autre.

Ensemble de conduite de fluide composite (6) selon
I'une quelconque des revendications 6 a 11, dans
lequel un diameétre interne de I'élément de joint
d’étanchéité (60) est supérieur ou égal a un diamétre
interne de la conduite de fluide (20).

Ensemble de conduite de fluide composite (6) selon
I'une quelconque des revendications 6 a 12, dans
lequel un diameétre interne de I'élément de joint
d’étanchéité (60) est supérieur ou égal a un diameétre
interne de I'ouverture (28) définie par I'élément d’in-
terface (22).

Ensemble de conduite de fluide composite (6) selon
I'une quelconque des revendications 6 a 13, dans
lequel I'élément de joint d’étanchéité (60) est géné-
ralement annulaire.

Ensemble de conduite de fluide composite (6) selon
la revendication 6, dans lequel I'élément d’interface
(22) comprend une partie bride et une partie annu-
laire qui s’étend axialement depuis la partie bride.

Ensemble de conduite de fluide composite (6) selon
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larevendication 15, danslequellarégioninterne (34)
de la paroi (32) de la conduite de fluide (20) com-
prend une partie d’extrémité évasée qui définitla pre-
miéere surface d’étanchéité (72) sur une surface in-
terne de celle-ci et la partie annulaire de I'élément
d’interface métallique (22) définit une surface exter-
ne qui est conique pour mise en prise avec la pre-
miere surface d’étanchéité (72).

Ensemble de conduite de fluide composite (6) selon
la revendication 16, dans lequel I'élément de joint
d’étanchéité (60) estlogé al'intérieur d’'un évidement
annulaire défini par la surface externe de la partie
annulaire de I'élément d’interface (22).

Ensemble de conduite de fluide composite (6) selon
I'une des revendications précédentes, comprenant :

un autre élément d’interface situé a I'extrémité
opposée de la conduite de fluide (20) aI'élément
d’interface (22), 'autre élément d’interface défi-
nissant une autre ouverture dans la communi-
cation d’écoulement de fluide avec la trajectoire
d’écoulement de fluide (30) ;

dans lequel 'agencement de compression est
congu pour pousser I'élément d’interface (22) et
I'autre élément d’interface I'un vers l'autre de
maniére a comprimer la conduite de fluide (20)
entrel'élémentd’interface (22) etI'autre élément
d’interface.

Ensemble de conduite de fluide composite (6) selon
la revendication 18, dans lequel 'agencement de
compression comprend un élément tubulaire quirac-
corde I'élément d’interface et 'autre élément d’inter-
face pour une compression de la conduite de fluide
entre les deux.

Ensemble de conduite de fluide composite (6) selon
I'une des revendications précédentes, comprenant
un élément de cavité (42) congu de maniéere a pro-
curer un confinement pour un champ électromagné-
tique.

Ensemble de conduite de fluide composite (6) selon
la revendication 20, dans lequel I'élément de cavité
(42) comprend un ou plusieurs éléments de renfort
incorporés a l'intérieur d’'un matériau de matrice,
dans lequel chacun des un ou plusieurs éléments
de renfort de I'élément de cavité sont électroconduc-
teurs.

Ensemble de conduite de fluide composite (6) selon
la revendication 21, dans lequel chacun des un ou
plusieurs éléments de renfort de I'élément de cavité
comprennent une fibre de carbone.

Ensemble de conduite de fluide composite (6) selon
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la revendication 21 ou 22, dans lequel le matériau
de matrice de I'élément de cavité (42), le matériau
de matrice de la région externe (36) de la paroi de
la conduite de fluide (20) et le matériau de la région
interne (34) de la paroi de la conduite de fluide (20)
comprennent tous le méme matériau.

Ensemble de conduite de fluide composite (6) selon
I'une des revendications précédentes, comprenant
un composant, dans lequel le composant est congu
pour coupler un signal électrique a et/ou depuis un
champ électromagnétique qui s’étend au moins par-
tiellement dans une trajectoire d’écoulement de flui-
de (30).

Ensemble de conduite de fluide composite (6) selon
la revendication 24, dans lequel le composant com-
prend une antenne.

Ensemble de conduite de fluide composite (6) selon
la revendication 24 ou 25, dans lequel le composant
comprend au moins un parmi une source, un détec-
teur, un capteur et/ou un transducteur pour la géné-
ration et/ou la détection d’au moins un parmi une
énergie électromagnétique, un rayonnement gam-
ma, des rayons X, une énergie acoustique et une
contrainte.

Ensemble de conduite de fluide composite (6) selon
I'une des revendications précédentes, dans lequel
le matériau de matrice comprend au moins un parmi
un matériau thermoplastique, un matériau thermo-
durci, une polyaryléthercétone, une polyarylcétone,
une polyéthercétone (PEK), une polyétheréthercé-
tone (PEEK), un polycarbonate, un polychlorure de
vinyle (PVC), un polyamide, un polyamide 11
(PA11), un fluorure de polyvinylidéne, un difluorure
de polyvinylidéne (PVDF), un sulfure de polyphény-
lene (PPS), des polyéthylénimines (PEI), un poly-
oxymeéthylene (POM), un acétal, une résine, une ré-
sine polymere et une résine époxy.

Procédé de fabrication d’'un ensemble de conduite
de fluide composite, consistant a :

fournir une conduite de fluide ayant une paroi
définissant une trajectoire d’écoulement de flui-
de, la paroi comprenant une région interne et
une région externe, la région externe compre-
nant un matériau composite ayant un ou plu-
sieurs éléments de renfort incorporés a l'inté-
rieur d’'un matériau de matrice et la région inter-
ne comprenant un matériau qui est sensible-
ment dépourvu d’éléments de renfort, dans le-
quel la région interne de la paroi définit une pre-
miére surface d’étanchéité autour de la trajec-
toire d’écoulement de fluide a une extrémité de
la conduite de fluide ;
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localiser un élément d’interface a une extrémité
de la conduite de fluide de sorte qu’une ouver-
ture définie par I'élément d’interface est en com-
munication d’écoulement de fluide avec la tra-
jectoire d’écoulement de fluide, I'élément d’in-
terface étant sensiblement dépourvu d’élé-
ments de renfort ;

localiser un agencement de joint d’étanchéité
autour de la trajectoire d’écoulement de fluide
entre la conduite de fluide et [I'élément
d’interface ; et

forcer I'élément d’'interface et la conduite de fluide
I'un vers l'autre de sorte que 'agencement de joint
d’étanchéité forme un joint d’étanchéité autour de la
trajectoire d’écoulement de fluide entre les premiéere
et deuxiéme surfaces d’étanchéité, dans lequel
I'agencementde compression comprend un élément
tubulaire qui fixe I'élément d’interface par rapport a
celui-ci et permet a I'extrémité de la conduite de flui-
de d’étre forcée vers I'élément d’interface.
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